High-Throughput Screen for Inhibitors of Androgen Receptor-RUNX2 Transcriptional Regulation in Prostate Cancer.
Runt-related transcription factor 2 (RUNX2) plays a critical role in prostate cancer progression. RUNX2 interacts with the androgen receptor (AR) and modulates its transcriptional activity in a locus-specific manner. RUNX2 and AR synergistically stimulate a subset of genes, including the pro-oncogene snail family zinc finger 2 (SNAI2). AR-RUNX2 signaling cooperatively induces invasiveness of prostate cancer cells via SNAI2; and coexpression of AR, RUNX2, and SNAI2 in prostate cancer biopsy samples predicts disease recurrence. Competitive inhibition of AR alone could not disrupt the synergistic activation of SNAI2. We therefore established a phenotypic cell-based screening assay for compounds that could inhibit AR-RUNX2 synergistic activity either directly or indirectly. This assay was used to screen 880 compounds as a proof of concept, resulting in identification of several compounds that disrupted the synergistic stimulation of genes. Further investigation suggested the involvement of epidermal growth factor receptor (EGFR) signaling in AR/RUNX2 synergistic activity. Our assay is amenable to high-throughput screening and can be used to identify inhibitors of the AR-RUNX2 interaction in prostate cancer cells.